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(71) We, STUMPP & KURZ, of 7 
Stuttgart ZO, liebkneditstrasse 7, Federal 
German Republic^ a Kommandi^eselisdiaft 
organised and existing under ilie laws of the 
Federal German Republic, do hereby declare 
die invention, for whidi we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following statement:— 

This invention relates to drilling tools for, 
and methods of drilling, a hole of the kind 
having a cylindrical first zone and a second 
zone on a common axis dierewith, said second 
zone being joined to an open mouth of the 
hole by said first zone, and the second zone 
being divergent away from the first zone. Such 
a hole will be referred to herein as a "hole of 
the kind hereinbefore specified". 

Sudi holes ate formed in an element which 
is commcmly a construction element such as 
a wall or floor oi a building. 

The use of such holes in construction de- 
ments for the fastening of anchoring devices is 
known. The divergent hole zone serves as a 
form-dosed abutment and support for a por- 
tion of a plug or other anchoring device, e.g., 
for a casing of die device spread upon an ex- 
panding dement thereof which dius resists 
extraction. The extraction force is determined 
by this support and not by fricuonal force, as 
would be the case where the expanded or 
spread casing of the anchoring device is merely 
pressed against the wall of a cylindrical hole. 
This last-mentioned, very common plug type of 
anchoring device presents the disadvantage 
that the friction contact depends very strongly 
on accurate drilling, accurate and expert 
fastening of the plug and on the properties of 
the material of i&e construction element. Fur- 
thermore, it may become detached in the case, 
for example, of vibration. To eliminate such 
difficulties, holes of the kind hereinbefore 
spedfied and andioring devices adapted there- 
for are commonly employed. 

Many methods for drilling or boring such 



holes and corresponding drilling tods have 
been proposed. Typically, in such methods a 
cylindrical hde is first bored by means of a 
standard drill or borer, and then a separate, 
spedal boring tool is used for boring out the 
conical zone of the hole. In mt such metitod, 
a conical guide dement is then inserted in die 
first (cylindrical) hole, and boring dements are 
slid over the external casing surface of the said 
guide dement and forced radially outwards, so 
that a conical hole can be bored. 

Some of the drilling tools assodated Widi 
these mediods are constructed in sudi a way 
that tiieir boring or cutting dements are 
situated on the outside of an insen that 
remains in the hole after ±e boring process. 
During boring of the conical hole zone, they 
are for example expanded by driving or ham- 
mering a cylindrical expanding dement into an 
opening of the insert which diverges conically 
*in the boring direction. This arrangement 
presents die disadvantage diat die penetration 
of the insert, which remains in the hole and 
serves then as fastening dement, cannot be 
exacdy determined. The extent of such pene- 
tration depends upon the strength of the 
material. Moreover, the position of this boring 
dement cannot be checked, and such a tool is 
likdy to function satisfactorily only when pre- 
dse adjustnaent of the axial impact force 
applied during boring, relative to applied 
torque, has been made. If the impact is too 
strong, the tool can become jammed; if it is 
too weak no further boring of the hole takes 
place. A certain amount of play is always pre- 
sent on the casing surfaces in the coidcal hole 
zone, since the portion whidi remains in the 
hole has been used as boring tool; and such a 
method is rdativdy expensive since a new 
drilling tool must be employed each time. 

It has been proposed to provide pivotablc 
bits arranged in the manner of sdssors at the 
point of drilling or boring shaft; these bits 
are forced radially outwaridly by centrifugal 
force during boring. This is an example of a 
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method in which the boring tool remains in 
the hole after the boring or driiling pro&'ss 
and itself acts on an anchor; it presents the 
difficulty that the shaping of the conical hole 
5 zone, after die boring process but before in- 
sertion of the plug, cannot be controlled. 

In one previously-proposed method, where- 
in boring elements are slid on by way of a 
conical guide element inserted in a cylindrical 

10 hole, the process involved is, practically speak- 
ing, nor a cuttixig process but a reaming pro- 
cess. Here, too, it is difficult to detennine 
whether the maxinium area which can be 
achieved has in fact been bored out Funfaer- 

15 more, the zone of the cylindrical hole nearest 
its mouth, drilled out with a standaxd drill as 
a first stage of the drillinff process, must be 
accurately formed since it determines tibe posi- 
tion of the conical guide element of the tool 

20 provided especially for boring the com'cal zone. 
In the said method, the divergent zone is not 
conical but funnel-shaped, i.e., with a curved 
generatrix; this requires a plug of special, soft 
construction. 

25 Another previously-proposed drilling tool 
and me±od operates in sudi a way that first 
a normal hole is bored and dien die tool bit is 
replaced. This method is based on the prin- 
ciple that ifae zesistance the material to the 

30 replacement bit of the boring element is so 
great that the bit is smtionaiy at first and is 
t hen displaced until it strikes a stop. To 
aoonnplish ^ result, die boring zes^tance 
which the ma teri al offers to ±e materia] of die 

35 bit must be greater than the pressure^ in die 
direction of advance, of a spring of the tool. It 
is very doubtful whether such a tool (intended 
for blast holes) can be employed at all in 
holes for plugs. 

40 Eccentric borers have been proposed which 
are insened, without a guide, in a cylindrical 
hole for boring a conical zone therein. In these 
devices an asymmetrical cutdng block is pro- 
vided at the end of a rod. The latter must of 

45 necessity be relatively weak; • and when die 
cutting block is rotated in the hole, it executes, 
without any guide, a circular padi to cut into 
the wall of the previously-formed cyUndrical 
hole. Here only a very inaccurate conical zone 

50 can be bored. Suppon of the asymetrical 
cutting block by means of the rod is hi^y 
susceptible to rupture, and the cylindrical hole 
which is to be drilled first must be zelativeiy 
large. 

55 fii yet another drilling tool and mediod pro- 
posed herebefore, whilst a body provided with 
a slanting groove is rotated in a cylindrical 
hole a boring cutter, which is inidally inserted 
in the groove so as to be in aUgnment with the 

60 periphery' of the body, is pulled cut by a spring 
in a direction opposite to diat of ad^'ance of the 
tool. The boring cuner is so constructed that 
its cross-section undercuts the cylindrical hole. 
Operation of such a tool is extremely com- 

65 phcated; the danger of rupture in the very 



weak boring cutter is again present, and die 
possible extent of die undercut depends on die 
ratio of die spring force to the sirengdi of die 
material. 

Disadvantages present among these pre- 70 
viously-proposed mediods and tools can be 
summanzed as follows. 

(a) Two baring process widi different tools 
are necessary. 

(b) The suppon of the acmai cutdng parts 75 
of die tool, when diey move radially, it too 
weak. 

(c) Wear (in relation to die lengdi of die 
hole drilled) is extremely high. 

W Expensive tools are involved which, gn 
when worn, must be disassembled for replace- 
mem of the actual cutting element^ and die 
procKs of disassembling is complicated. 

(e) Boring of die comral area cannot be 
exacdy controlled and depends on relationships 85 
between properties of tool elements, e.g., 
springs, and those of die material beins 
worked. ® 

(f) The means for supporting the actual 
cuttmg elements generally neccssimtes a very on 
weak force-absorbing cross-section of die tool 

and tends to expose die cutting elements to 
very high applied forces which may lead to 
nature. 

(g) Removal of bored-out material from 95 
the hole is not accomplished during the boring 
process; as a result, die drilling or boring pro- 
cess Itself and die later insertion of an expand- 

mg anchoring device and/or die introduction 
during drilling of a tool element to remain in inn 
die hole as part of die plug, is made more 
difficult 

According to the invention, in a first aspect, 
a drilling tool for drilling a hole of die kind 
herembefore specified comprises a tool body 105 
rotatable about an axis thereof; first cutting 
means carried by die tool body and adapted 
for driiling a cylindrical hole on said axis; a 
substantially rigid tool member carried by and 
romtable widi die tool body about said axis tin 
and havmg second cutting means, said tool 
member bemg arranged for movement widi 
respect to die mol body between a retracted 
position of die second cutting means, wherein 
the second cutting means defines about said 115 
axis no greater radius dian does die first cut- 
nng means, and a fully extended position of 
the second cutting means, wherein the second 
cutting means defines a greater radius dian 
does die first cutting means; and acmating nn 
means earned by die tool body and arran«»ed 
to effect such movement of said tool member 
with respea to the body to move the second 
cutting means from its retracted to its fully- 
extended position in response to progressive 
advanccmemt of die tool body into a said hole * 
from a predetermined axial position therein, 
whereby during such advance the second cut- 
ting means can bore a said divergent second 
zone of die hole, a leading portion of the tool J30 
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body being of such cross-section as to be 
laterally supported on said axis in a first said 
zone of the hole behind the second cuning 
means during said advance, and said tool body 

5 having means for constraining said tod mem- 
ber in a predetermined path throughout the 
said movement of the tool member with res- 
pect to the body. 
Preferably said actuating means and con- 

10 straining means are adapted so that said move- 
ment of the tool member with respect to the 
tool body is rotational. 

The first cutting means is arranged in the 
tool body itself in some embodiments of the 

15 invention. 

In another embodimeni^ said first and 
second cutting means are arranged in a sin^e 
cutting member adapted for dnlling a cylin- 
drical hole on the axis of rotation S the tool 

20 body vrhsn the cutdng member is orientated 
in a first angular position relative to the tool 
body, being die retracted position of the second 
cutting means, and for drilling a hole of pro- 
gressively changing diameter when the angular 

25 orientation of die cutting member leladve to 
the tool body is progressively dianged between 
said first position and a second angular posidon 
being the fully extended position of the second 
cutting means, the said cutting member being 

30 carried by said tool member, said tool member 
having an axis radially offset from the tool 
body axis and being mounted in the tool body 
for rotational movement about the said aids 
of the tod memberj whereby to change said 

35 angular orientation. Piefetably in this arrange- 
ment said tool member is a removable drill bit, 
the tool being adapted for removal and replace- 
ment thereof. 
The actuating means preferably includes an 

40 actuating member movable axiaUy on the tool 
body and biasing means for biasing die actuat- 
ing member towards a forward position on the 
body, the actuating member being opcrativdy 
connected with said tool member to effect said 

AC movement of the tool member with respect to 
the tool body in response to relative axial 
movement between said actuating member and 
tool body, die acmating member being 
arranged to initiate said relative axial move- 

50 ment in response to the tool body reaching said 
predetermined axial position in a hole being 
drilled. 

Preferably said leading portion of the tool 
body is generaily-cylindrical and of such dia- 

55 meter relative to die first cutting means as to 
fit slidingly in a cylindrical hole zone drilled 
by the first cutting means. 

According to the invention, in a second 
aspect, a method of drilling in an element, in 

50 a single operation, a hole of the kind herein- 
before specified, using a drilling tool accord- 
ing to the invention in said first aspect thereof, 
comprises the steps of introducing ihe tool to 
the element; with the tool in continuous rota- 

65 tion about the tool body axis and the tool 



member in its retracted position, drilling the 
dyindrical first hole zone in the element by 
means of the fint cuttir^ means until the tool 
body has reached a predetermined axial posi- 
tion with respect to the clement with a leading 70 
portion of the tool body laterally supported on 
said axis in said cylindrical first zone; and con- 
tinuing rotation of the tool so that the aauaring 
means thereafter progressively effects rotational 
• movement of the said tool member with res- 75 
pect to the tool body from its retracted to its 
fuliy-extended position, so that during said 
continued rotation of the tool the second cut- 
ting means progressively bores out the diver- 
gent second hde zone with the tool body 80 
kterally support^ on said axis in the cylin- 
drical first zone. 

In a third aspect, the invention provides an 
element, preferably a constructioii element, 
having a hole drilled therein according to said 85 
second aspect of the invention. 

Embodiments of the invention will now be 
described by way of exami>Ie only, widi re- 
ference to the accompanying drawings, of 
which:— 90 

Figure 1 is a cross-sectional view of a hole 
drilled in a construction dement^ in accordance 
with the invention; 

Figure 2 is a cross-sectional view of a hole 
as shown in Figure 1 having fastened therein a 95 
plug or sodcet consisting of an expanding ele- 
ment and a casing; 

Figure 3 is a view, partiy in section, of a 
first emb<Kiiment of a drilling tool according 
to the invention; 100 

Figure 4 is an elevation seen in die direction 
of the arrow IV in Figure 3 ; 

Figure 5 is a view, partiy in section, of the 
tool shown in Figure 3, but with a pivotable 
tool member thereof pivoted outwards; 105 

Figure 6 is a view, partiy in section, of a 
second embodiment of a drilling tool according 
to the invention; 

Figures 7a and 7b are elevations, mutually 
displaced by 90*^, of a drill bit used in the em- 110 
bodiment of Figure 6; 

Figure 8a is a partial front view of a drill 
bit holder used in the embodiment of Figure 
6; 

Figure Sb is a schematic representation of 115 
the mumal engagement of individual elements 
in the embodiment of Figure 6; 

Figure 9a is an devation of a body of die 
tool shown in Figure 6; 

Figure 9b is a cross-sectional view taken 120 
along the line 1X6 — 1X6 in Fig, 9a\ 

Figure 10 is a view, partiy in section, of 
the embodiment of Figure 6, when a hole is 
being drilled; 

Figure 11 is a partially sectional illustra- 125 
tion of a modification of the tool shown in 
Figure 6; 

Figures 12fl and 126 are fllustrations corres- 
ponding to Figs. 8a and 86 of the modified 
tool of Figure 11; 130 
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Figure 13 is an elevational view of a body of 
the tool shown in Figure 11; 

Figure 14 is an elevation, partly in section, 
of a third embodiment of drifiing tool accord- 
5 ing to the invention; 

Figure 15 is a sectional view along the line 
XV--XV in Figure 14; 

Figure 16 is a schematic representation of a 
first modiHcation of the driUins tool of Figure 

10 14; and 

Figure 17 is a schematic representation of a 
second modification of the tool of Figure 14. 

Referring to the drawings, Figure 1 shows 
a hole 11, as it is to be dnlled in a construc- 

15 tion element 1 (such as a concrete wall) and 
be employed for the fastemng of, for example, 
expandable plugs. It has an open mouth joined 
by a first cylindrical zone 12 to a divergent 
zone 13 which is coniod and extends with in- 

20 creaang diameter from the zone 12 into the 
wall 1; and a second q^Iindtical zone 14 joined 
to the zone 13 and extending beyond it into 
the wall 1. The front surface of the wall 1 
wherein this hole is to be drilled is marked T. 

25 Figure 2 shows a plug-type anchoring device 
placed in hole 11 and consisting of a casing 
21 and a generally-conital expanding element 
22. Casing 21 is cylindrical before the insertion 
of the plug into the hole, and is provided widi 

30 several slots extending parallel to its longi- 
tudiiwl axis (such slots are shown at 23 and 
23') from the left-hand end of casing 21 
approximately over the same length as that of 
the conical hole zone 13. The portion of the cas- 

35 ing_ 21 not provided with slots corresponds to 
the qrlindrical zone 12 of hole 11, Expanding 
element 22 comprises a cylindrical first portion 
provided with an internally-threaded, bore 24, 
and a conical portion joined thereto. The 

40 conical portion has an angle of expansion 
corresponding to that of the conical hole zone 
13, and its largest diameter (at the left-hand 
end as seen in Figure 2) is essentially equal 
to, but typically sUgfatly smaller than, the 

45 diameter of the cylindrical hole zone 14. To 
assemble the plug, die expanding element 22 is 
first inserted in the hole 11 to such a depth that 
its conical portion is situated in the cylindrical 
hole zone 14. The casing 21 is then inserted 

50 into die hole 11 over the cylindrical portion of 
the expanding element 22, and die latter is 
pulled into the portion of the casing 21 having 
the slots 23, 23'. This is achieved widi the aid 
of an expanding tool (not shown) which has a 

55 pull rod provided with direads. The pull rod Is 
screwed into die bore 24 of the expanding 
element 22 and pull is exerted on the pull rod 
in die direction of extraaion of the plug (to- 
wards the right in Figure 2), while at die same 

60 nme the casing 21 is held in die hole 11 by a 
pressure element or abutment of the expanding 
tooL Thus the slotted portion ctf the casing 21 
is expanded by the com'cal portion of the ex- 
panding element in such a manner that; as 

65 shown in Figure 2, the sloned portion is comi- 



cally deformed and abuts against the wall of 
the com'cal hole zone 13. By this operation the 
assembly of the plug is completed. Then a bolt 
29 is screwed into die internal thread 24 of 
the element 22 to fasten any desired object to 70 
the wall 1, e.g. a plate 30. Any extraction force 
that acts upon die bolt 29 and thus upon the 
expanding element 22 of the plug presses the 
slotted portion of the casing 21 more strongly 
against the wall of die conical hole zone 13, 75 
and thus prevent extraction of the plug. The 
extraction force is therefore determined not by 
the frictional force between casing and hde, 
but by die properties of die material of the 
wall 1 against whidi die conical slotted portion 80 
of die casing 21 presses. The fastening of the 
plug is consequendy as strong as die material 
itself and insensitive to vibration. 

One embodiment of a drilling tool suitable 
to drill a hole 11 accoiding to Figure 1 is 85 
diown in Figures 3, 4 and 5. The drilling tool 
has a tool body or shaft 40 having an essen- 
tially rectangular cross-section, and the point 
of the shaft is formed as a driUing cutter 41 
which constitutes a fint cuttii^ means, for 90 
drilling the cylindrical hole zones 12 and 14. 
The leading portion of the tool body 40 is 
provided with a diametral dirough slot 42, In 
this slot, a tool member in die form of a WurfA 
43 which carries a second catting means in die 95 
foim of a cutting bit 58, for boring out die 
com'cal hole zone 13, is pivotably supported by* 
means of a pin 44, which is arranged trans- 
versely and rigidly in die tool body 40 to define 
a pivot axis and about which die blade 43 is 100 
rotatable in a plane containing the tool body 
axis, to follow an arcuate path about the pivot 
44. The blade 43 has a blade element in the 
f onn of a slot 45 which extends obliquely with 
respect to the longimdinal axis of the tool body 105 
40. A blade-engaging element in the form of a ' 
pin 46 protrudes into slot 45 and is rigidly 
carried by an acmating sleeve 47 \rfiich is dis- 
placeably arranged on die tool body 40. To 
make possible this displaceability of die sleeve 110 
47 widi its pin 46 on die tool body 40, and 
also to limit sudi displacement, die pin 46 
extends through a further slot 48 in die tool 
body 40. The slot 48 extends parallel to the 
longitudinal axis of die tool body 40. By tins 115 
arrangement, when the sleeve 47 is displaced 
in die direction of the arrow H, Figure 3, the 
engagement of the pin 46 with the slot 45 at 
one end of the blade 43 causes the other end 
of the blade to pivot outwardly in the direction 120 
of the arrow K from the retracted position of 
the bit 58 shown in Figure 3, towards its fully- 
extended position shown in Figure 5. In this 
retracted position, upon rotation of the tool 
body about its axis, die bit 58 defines a radius 125 
no greater than Tand in diis case equal to) * 
that defined by me cutter 41; whilst in the 
position shown in Figure 5, it defines a greater 
radius. 

Biasing means in the form of a compression 130 
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spring 50, bearing at one end in an annular 
groove 49 in the outer end of the sleeve 47, 
envelops the tool body 40 and is supported, 
at its other (right-hand as seen in Figures 3 to 
5 5) end^ on a flange 51 on the tool body 40. 
Beyond the flange 51» the tool body 40 com- 
prises a shank 52 for holding the diilUng tool 
m the chuck of a percussion drilling machine. 
The spring 50 forces the sleeve 47 into its 

10 extended or forward position, as seen in Figure 
3, on the tool body 40, which position is deter- 
mined by die abutment 'of the pin 46 in the 
extreme left-hand end of the slot 48. The 
sleeve 47 is displaceable along the tool body 

1 5 against the force of the spring 50^ until die pin 
46 abuts against die other or right-hand end of 
the slot 48. Openings 53 for the discharge of 
bored-out material (chips) are provided in 
die sleeve 47. A pressure ring 55 endrdes and is 

20 rotatably mounted on the sleeve 47 by a retain- 
ing ring 54. This pressure ring 55 can be 
locked when the tool body 40 is rotated, and 
bears against the wall face 1'. 

In the posidoa shown in Figures 3 and 4, 

25 the sleeve 47 is in its cjctended or forward 
position. The blade 43 is of such dimensions 
that in this position it is retracted, i.e. com- 
pletely lodgol inside the slot 42, so as to lie 
within the width of the tool body 40. 

30 In drilling a hole 11, a cylindiical hole is 
first drilled by means of the cutter 41 j the hlade 
43 being in the position shown in Figures 3 
and 4. This contmucs until the tool reaches a 
pxedetemxined position in the hole 11, at which 

35 position the pressure ring 55 strikes the wall 
surface 1'. The cylindrical hole zone drilled up 
to that time extends into the wall 1 to such a 
depdi that the front edge of the blade 43 is at 
the axial position in the hole 11 at which the 

40 hole zone 12 joins the conical zone 13. 

When the tool body 40 is advanced further 
into the wall, a cylindrical hole continues to be 
drilled out by die drilling cutter 41. The pres- 
sure ring 55, and therewith the sleeve 47, are 

45 however retained at the surface 1', so that the 
spring 50 becomes compressed and the pin 46 
is displaced in the slot 48, thereby pivoting the 
blade 43 from the {sosidm shown in Figure 3 
outwardly towards its fully-extended position 

50 shown in Figure 5. This outward pivoting Is 
proportional to the advance of the tool body 40 
into the material of the wall 1. When the blade 
43 is thus pivoted outwardly, a cutting bit 58, 
on die front edge of the blade 53, bores out the 

55 conical zone 13 of die hole 11, The bit 58 has 
a front edge 58' which acts as principal cutting 
edge, and a lateral edge 58" whidi acts as a 
secondary cutting edge. The conical hole zone 
13 is fully formed when the pin 46 reaches the 

60 right-hand end of the slot 48 (Figure 5). Fur- 
ther displacement of the sleeve 47 with r«pect 
to the tool body 40 is then no longer possible. 

Simultaneously with this boring out of the 
conical zone 13, the qdindrical hole zone 14 is 

65 completely drilled out by the cuner 41. 



Throughout, the tool body 40 is guided and 
centred in die portion of the zone 14 already 
formed. 

When the drilling tool is being estracted, 
the blade 43 is retracted bade into the slot 42 7Q 
by expansion of the spring 50. 

In the second embodiment shown in Figures. 
6 to 10, drilling of the conical zone 13 of the 
hole 11 is achieved by means of a one-piece 
drill bit or borer 114 (Figs, la, 7fr), constitut- 75 
ing a tool member in which a drilling cutter 
116 is fixed. The drilling cutter 116 combines 
a first cutdng means with a second cutting 
means in a single member, as will hereinafter 
be seen. The driO bit 114 is eccentrically sup- go 
ported in a tool body member or shaft 140. In 
this embodiment die drill bit is arranged for 
rotational movement with respect to die tool 
body, to effect radial movement of the second 
cutting means widi increasing advance of the 55 
tool body. An actuating sleeve 147 is mounted 
on the body member 140 and is displaceable 
axially and rotatably with respect thereto. The 
body member 140 has an eccentric bore 142 in 
which die shank 112 of die drill bit 114 is 90 
rotatably mounted. The shank 112 has an ex- 
tension 113 vdiicfa is fixed in a rotatable ele- 
ment in the form of a drill bit holder 105, 
\diidi is likewise rotatable with respect to, 
and is mounted coaxially in, the tool body 95 
member 140. A further tool body member or 
shaft section 106 is screwed togedier by threads 
138, 137 respectively, with die outer end of 
the body member 140, to form therewith the 
body of the drilling tool. A push rod 108 -s jqq 
displaceably housed in a bore 107 of the body 
member 106. The latter includes a shank 152 
for holding the drilling tool in die chuck of a 
percussion drilling machine, not shown. 

The drill bit 114 has a head 111 integral jqS 
with the cylindrical shank 112. The shank ex- 
tension 113 has a slight conical taper, and there 
extends from its junction with die shank 112 
a flattened face 114'. The drUl bit head 111 
has a slot 115 rigidly carrying the hard metal nQ 
drilling cutter 116. The latter has a V-*aped 
leading cutting surface comprising two main 
cutting edges 117' and 118', and two secondary 
cutting edges 117 and 118. The edge 117 ex- 
tends parallel to die longitudinal axis A— A of 115 
the drill bit 114, whilst the edge 118 is inclined 
to the axis A^A by an angle a which corres- 
ponds to the half -angle subtended by the coni- 
cal hole zone 13. The leading point 119 of die 
drilling cutter 116, i.e. the centre of its leading 120 
cutting surface, is offset at a common radiaf 
distance a from the cutting edge 117 and from 
the point 120 defining the leading edge of the 
secondary cutting edge 118. The point 119 is, 
however, radially displaced by an amount h i25 
from the drill bit axis A — A. 

The drill bit holder 105 shown in Figures 
Za and %b has a conventional tapered bore 121 
which tapers to the right (as seen in Figure 6) 
in an inclusive angle of, for example, 1^ to 13Q 
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l^^ i whilst on its outer surface are three helical 
grooves 145', 145", 145'". of which Figure 6 
sho«^ only the groove 145'. A typical pitch for 
these helical grooves is 23 mm per 180*'. 
5 It will be seen that Ae drill bit 114, with- 
out ixs cutter 116, serv^ as a tool member 
carrying both the first and the second cutting 
means., viz. the various cutting edges of the 
bit 116. This is in contrast to die other em* 
10 bodiments described herein, in which there is 
provided a separate tool member carrying a 
second cutting means for boring the conical 
hcjle zone 13. In each of the embodiments des- 
cribed, however, the second cutting means is 

1 5 carried by a tool member whilst the first cutting 
means is carried by the tool body; this is the 
case in the embodiment of Figure 6 by virme of 
the drill bit 114 itself being secured in the tool 
body by means of the holder 105. 

20 As shown in Figure 9a, the tool body mem- 
ber 140 consists of a first or leading cylindrical 
. portion 126, having the bore 142 formed eccen- 
trically therein, and an integral diickened 
cylindrical portion 127 of larger outer 

25 diameter, having a blind bore 125 coaxial widi 
die bore 142. The threads 137 aforementioned 
are formed in a portion of die bore 125 ex- 
tending from the open end of the latter. The 
portion 126 has external helical grooves 128 

30 for the discharge of bored-out material. 

As seen in Figure 6, die drill bit holder 
105 is supported in die eccentric bore 125 of 
the body member 140. The diameter of the 
bore 142 is the same as the greatest diameter 

35 of the drill bit holder bore 121, which occurs 
at the leading end of the latter nearest the 
bore 142. The bores 142 and 121 are dius 
continuous with, and aligned widi, each other. 
The larger portion 127 of the tool body 

40 member 140, as shown in Figure 9a and 9b, 
has tiiree longitudinal slots 148', 148", 148"'. 
As shown in Figure 6, the sleeve 147 carries 
three radial pins 146', 146", 146'" which are 
rigidly fixed to the sleeve and extend inwardly 

45 thereof, to project dirmigh the respective slots 
148', 148", 148"' into die helical grooves 145', 
145", 145"' respectively of die drill bit holder 
195 (Figure 86). Thus, when die sleeve 147 is 
displaced axially whh respect to the tool body 

50 member 140, the simultaneous displacement of 
the pins 146', 146", 146'" rotates die holder 
105 in the bore 125 and thus also rotates the 
drill bit 114 in die bore 142. 
When the drill bit 114 is orientated with 

55 respect to the tool body member 140 in die 
manner shown in Figure 6, the axis of rotation 
B— B of die tool body 140, 106 intenects the 
leading point 119 of die drilling cutter 116. 
when the tool body is rotated about axis B B 

60 widi the drill bit 114 dius orientated, die axis 
A^A of die drill bit 114 describes a circular 
path at the radial distance b about the axis 
B—B. A drOling operation is dien performed 
by first cutting means comprising die two 

03 main cuning edges 117' and 118' togedier widi 



the secondary cutting edge 117; as can be seen 
from Figure 6, this is the simation during for- 
mation of the cylindrical hole zone 12. 

If, however, die drill bit 114 is rotated with 
respect to the tool body 140, 106 by rotation 70 
of the drill bit holder 105 about its axis 
in the bore 125, as described above, the radial 
distance from die tool body axis B— B of any 
point (e.g. point 120) on the cutting edges 118 
and 118' is increased by an amoum direcUy 75 
proportional to die angle dirough which the 
drill bit 114 has been rotated vwA rw^ea to 
the^ tool body. Under these conditions the 
boring operation is performed by second cut- 
ting means comprising the cutting edges 118 80 
and 118'. Thus is the situation during forma- 
tion of the conical hole zone 13, as will be des- 
cribed hereinafter. 

As can be seen by coraparine Figures 6 and 
10, the drill bit 114 is rotated through an angle 85 
of 180® between the retracted position (Figure 
6) and die fully-extended position (Figure 
10) of die second cutting means 118, 118', die 
leading point 119 being offset in die latter 
position by twice the distance b from die tool 90 
bodjr axis B— B. 

The accoal cone ai^e defined by the zone 
13 is of course detennmed by the relationship 
betweoi die romtioa of die driK bit 114 about 
Its axis A-^ and the corresponding axial 95 
movement of the tool body relative to die 
sleeve 147, and dierefore by the pitch of ditf 
helical groove 145 of die drill bit holder 105, 

The sleeve 147 carries a pressure ring 155 
which is rotatably located diereon by a retain- 100 
mg ring 154. Bored-out material, led along die 
body member 140 by the helical grooves 128, 
is discharged trough openings 153 in the 
sleeve 147. 

The push rod 108 is accessible from the out- 105 
side by way of two slots 139 and 139' in die. 
body member 106. By conventionally driving 
a wedge (not shown) into die slots 139, 139% 
die push rod 108 can be forced to strike the 
end of die drill bit shank extension 113 to dis- 110 
lodge die drill bit 114 from its holder 105, 

The tod body member 106 has a flange 
150, and the spring 150 bears between 
die sleeve 147 and flange 151, to bias 
die tool body 140, 106 towards die 115 
relative position shown in Figure 6, in 
which die pins 146', 146", 146"' abut against 
the inner or left-hand ends of the slots 148'* 
148", 148"'. ' 

A pin 143 engaging die flattened face 114' 120 
of the drill bit 114 to ensure the correct orien- 
tation of die latter in die holder 105 is, as 
shown in Figure 85, mounted in a chordal hole 
144 in the holder 105. 

To drill a hole 11, the drfll bit 114 is first 125 
insened into the body member 140 and drill* 
bit holder 105, in the orientation shown in 
Fig. 6, widi the leading point 119 of the 
cutter 116 in die axis of rotation B— B of die 
drilling tool, and the outer circumference of 130 
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the body portion 126 in alignment both with 
the secondaiy cutting edge 117 and with the 
point 120 of the drilling cuner 116. The hole 
11 is now formed with the drilling tod in con* 
5 tinuous roation about die axis B — B, The 
cylindrical hole zone 12 is now drilled out 
until &e pressure ring 155 abuts against the 
surface V of the wall 1. Thereafter, as die 
tool body member 140 advances furdier, the 

10 sleeve 147 compresses the spring 150, and the 
pins 146', 146", 146'" rotate the drill bit 
hdder 105 with respect to the body member 
140; during diis relative rotation the cutting 
edge 118 is moved radially outwards in the 

15 manner hereinbefore described, thus fonning 
the conical hole zone 13. 

The position of the drill bit 114 and body 
portion 126 at the end of the boring process is 
shown in Figure 10, which also shows the 

20 final shape of hole 11 as made by this particu- 
lar embodiment of the drilling tool. In contrast 
to die hole 11 of Figure 1, the hole 11 in 
Figure 10 does not have a further cylindrical 
zone 14 joined to the conical zone 13; effective 

25 centring of the shaft 140, 106 during the whole 
drilling process, and particularly during boring 
of the zone 13, is adiieved throu^ the cylin- 
drical body portion 126 engaging in the cylin- 
drical hole zone 12. Fitting of an expansion 

30 plug as shown in Figure 2 in the hole 11 of 
Figure 10 takes place without an expanding 
tod. The expanding element (such as the 
dement 22 in Figure 2) is introduced to abut 
on the blind end of the hde 11. The casing 21 

35 is slidingly introduced up to the expanding 
element 22 and is then driven fully in by force. 
It thus slides over the expanding elemem and 
in this process is correspondingly ei^anded 
radially mto the conical hde zone 13. 

40 The modification shown in Figures 11 to 13 
differs from the embodiment of Figures 6 to 
10 by a different means for engagement of 
the actuating sleeve 147 with & drill bit 
holder, shown in Figure 12a and desig- 

45 sated 205, which has axid straight grooves 
245', 245", 245"'. Radial pins 246', 246" and 
246"', rigidly carried internally by the sleeve 
147, are guided in helical slots 248', 248", 
248'" in a tool body member 240 (Fig, 13) 

50 which is otherwise as described with reference 
to Figures 6 to 10. The embodiment of 
Figi^es 11 to 13 is generdly the same as that 
of Figures 6 to 10 in all other respects. 
The drilling tool shown in Figures 14 and 

55 15 includes a tool body or diaft 340 having at 
its outer end (i.e. the right-hand end in Figure 
14) a cylindrical head 314 in which is a 
conical socket 350 for a mandrel or holder 348 
which is held in the chuck (not shown) of a 

60 suitable drilling machine. The other (left- 
hand) end of the tool body 340 has a first 
cutting means in the foma of a drilling cutter 
or bit 316 for drilling the cylindrical zones 
12, 14 of a hole 11 (Figure 1). The tod body 

65 340 has an arcuate slot 342 produced by mill- 



ing out a crescent-shaped groove and subse- 
quently inserting a covering member 308, A 
tool member in the form of an arcuate blade 
353, movably moimted in die slot 342, has at 
its inner or left-hand end (as seen in Figure 70 
14) a second cutting means in the form of a bit 
341 which has a main cutting edge 341' and a 
secondary cutting edge 341". By displacement 
of the blade 353 along the slot 342, the bit 341 
can be moved progressively to the position 75 
shown by dashed lines, so that the conical hole 
portion 13, of progiessivdy inaeasing diameter 
depending on the radid position of the bit 341 
with respea to the tool body axis B— -B, can 
be bored by means of this bit 341. 80 . 

A pin 346 is carried at the outer or right- 
hand end of ±e blade 353; this* end projects 
radially outwards from the tool body 340. A 
longimdinaiiy-displaceable actuating ring 347, 
having an outer sleeve 360, is mounted around, 85 
and for co-axid movement with respect to, the 
tod body 340, and has a radid recess 347' for 
hdding the radially-projcaing end of the 
blade 353. The pin 346 is guided m two 
opposed chordd dots 345' and 345[' extending 90 
in the actuating member 347 obliqudy with 
respect to the longimdind axis B--B of the 
tod body. A spring 350 is arranged between 
die member 347 and the head 314 of die tool 
body 340. A pressure rmg 355 is secured 95 
rotatably around the sleeve 360 by a retaining 
ring 354. Actuating ring 347 and pressure ring 
355 are- provided with openings 359, 361 res- 
pectivdy for chip discharge. 

The drilling tod of Figures 14 and 15 100 
operates in largdy the same manner as that 
shown in Figures 3 to 5, except that here the 
cylindricd hole zone 14 is again present. The 
drilling cutter 316 first forms the cylindrical 
zone 12 until the pressure ring 355 strikes die 105 
surface 1'; as die rotating tool body 340 ad- 
■ vances further, it compresses the spring 350 
against the actuating ring 347 so that, due to 
the engagement of the pin 346 in the slots 345' 
and 345", the bit 341 is pushed radially out of 110 
die slot 342. As it moves radially outwards, the 
conical hde zone 13 is bored, simdtaneously 
widi die drilling of the cylindrical hde zone 
14 by die bit 316. 

In the modification shown in Figure 16, die 1 15 
second cutting means and tool member associ- 
ated therewith are combined in a blade 453 ' 
which has a cutting edge and is displaceable in 
a straight slot 442 in the tool body 440, by 
die engagement of pin 446, connected with the 120 
actuating ring 447 (corresponding to the ring 
347 in Figure 14), In two slots of which ody 
one slot, 445', is shown. Two nuts 470 and 471 
are screwed coaxially on to the actuating ring 
447 such that, by being tightened against each 125 
other, they can be secured in a specific axial 
position so as to define the position of .the pres- 
sure ring 455. The latter is rotatably mounted 
on the nut 470 by a rmg 472, By axid adjust- 
ment of the nut 470 on the acmating ring 447, 130 
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compensation may be made for wear of the 
cutting edge of the blade 453. 

The embodiment of Figure 17 differs from 
that of Figure 16 in that a tool member in the 
5 form of a cutter holder 553 is carried by the 
pin 446, the end of die holder 553 in the slot 
542 having a conical socket 554 in which the 
second cutdng means in the form of a bit 541, 
is secured and orientated by a pin 560 engag- 
10 ing a flattened area 561 of die shank of ti^e bit 
541. 

It will be seen from the foregoing that with 
all the described embodiments, it is possible 
to drUI in a single operation oi the ^Mng tool 
15 a hole having a cylindrical zone 12 and a zone 
IB joined thereto which extends divercentiy 
toward the rear of the hole. 

The different embodiments described above 
axe especially suitable for various different 
20 purposes. For example:— 

(a) The embodiment of Figures 3 and 4 is 
suitable with larger hole diameten, for 
light construction materials (e.g. aerated 
concrete) as well as for heavy construe- 

25 tion materials (e.g. reinforced concrete, 
solid stone). Especially advantageous is 
the support of the blade 43 in tiie slot 42 
of the tool body 40; this support enables 
considerable forces to be exerted safely 

30 upon the blade 43; 

(b) The embodiments of Figures 6 to 13 are 
suitable for hard materials which result 
in a very great wear, having regard to the 
easy replaceabiUty of the driU bit 114, and 

35 to the fact that only one hit is reqmred 
since the cylindri^, as wdl as the 
conical, hole zones are cut with the same 
bit Where high torsion loads are liable 
to be exerted on the drill bit 114, these 

40 embodiments are especially suimble for 
smaller diameters, since any weakening 
induced by the interruption of the tool 
body by the slot 42 in Figure 3 is elimi- 
nated; and 

45 (c) The embodiment of Figure 14 is suitable 
for small diameter holes in light materials. 
It will be noted that in each of the embodi- 
ments described the leading ponion of the tool 
body is supported, at least throu^out the ad- 

50 vance of the drilling tool into the hole whilst 
the conical hole zone 13 is being bored, lat- 
erally in the cylindrical zone 12 already 
drilled. As can be seen from Figures 5, 10 and 
14, this is achieved by making the cross-section 

55 of the leading portion of the tool body such 
that it fits rotaLibly but relatively closely 
within the zone 12. 

It will also be tmderstood that during the 
boring of the com'cal hole zone 13, the second 

60 cutting means and its associated tool member 
(viz. blade 43 in Figure 5, drill bit 114 in 
Figure 10, and blades 353, 453, and 553 in 
Figures 14, 16 and 17 respecu'vely) are con- 
strained by die various porrions of the tool 

65 body in which they are held so as to follow 



a predetermined padi between die retracted 
and fully extended positions of the second 
cutting ineans (58, 118 etc). This constraint, 
and the mherent rigidity of these various tool 
members and cutting means, ensures that the 70 
com'cal zone is bored with an accuracy which 
is not impaired by any significant deflection 
of the tool member or cutting means due to 
the forces imposed thereon by the bormg 
operation itself. The construction in eadi em- 75 
bodiment is such that these forces are trans- 
mitted back to the tool body; and because of 
the lateral support of die latter mentioned in 
the last preceding paragraph, the tod is pre- 
vented from being deflected by such forces 80 
from its straight drilling path along the tool 
body axis of rotation. 

WHAT WE CLAIM IS:— 

1. A drilling tool for drilling a hole of the 
kind hereinbefore specified, said tool com- 85 
prismg a tool body rotatable about an axis 
mereof ; first cutting means carried by the tool 
body and adapted for drilling a cylindrical 
hole on said axis; a substantially rigid tool 
member carried by and rotatable with the tool 90 
body about siid axis and having second cut- 
Ung means, said tool member being arranged 
for movement with respect to the tool body 
between a retracted position of the second 
cutting means, wherein the seond eating means 95 
defines about said axis no greater radius tiian 
does die first cutting means, and a fully ex- 
tended position of die second cutting means, 
wherem the second cutting means defines a 
greater radius dian does the first cutting 100 
means; and actuating means carried by the 
tool body and arranged to effect such move- 
ment of said tool member widi respea to the 
body to move die second cutting means from 
Its retracted to its fully-extended position in 105 
re^oiKe to progressive advance of die tool 
body mto a said hole from a predetermined 
axial position dierem, whereby during such 
advance the second cutting means can bore a 
said divergent second zone of die hol^ a lead- 110 
mg portion of die tool body being of such 
cross-section as to be laterally supported on 
said axis in a said first zone of die hole be- 
hind the second cutting means during said 
advance, and said tool body having means for 115 
constraining said tool member in a predeter- 
mmed padi diroughout die said movement of 
the tool member widi respect to the body. 

2. A tool according to Claim 1, wherein 
said actuating means and constraimng means 120 
are adapted so that said movement of die tool 
member widi respect to die tool body is 
rotauonal. ^ 

3. A tool according to Qaim 2, wherein the • 
tool member is arranged for said rotational 125 
movement m a plane containing die axis of 

the tooi body. 

4. A tool according to Qaim 3, wherein 
the tool member is pivoted to the tool body 
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about a fised transverse pivot axis. 

5. A tool according to any one of the pre- 
ceding claims, wherein the tool member is in 
the form of a blade having said second cutting 

5 means at one end thereof. 

6. A tool according to Qaim 5, wherein 
said blade is mounted in a through slot in the 
tool body. . 

7. A tool according to Oaim 6, wherem 
10 said blade fits in the slot for movement along 

a path defined by the slot, so that die slot con- 
strains the blade in said path diroughout move- 
ment of die blade widi respect to the tool body. 

8. A tool according to Claim 6 or Claim 
15 7, wherein the slot is arranged diametrally in 

the tool body. 

9. A tool according to Qaims 4 and 6, 
wherein the actuating means includes a blade- 
engaging member engaging an element of the 

20 pivoted blade in said slot, said blade-engaging 
member being movable longitudinally of the 
the tool body and said blade element being ^ 
orientated with respect to the tool body ajds 
that the blade-engaging member in moving 

25 longitudinally will move the blade pivotally 
about its pivot axis, whereby die pivot axis 
and blade«engaging member also onstrain the 
blade in an arcuate path widi respect to the 
tod body. 

30 10. A tool according to Claim 9, wherem 
the ^d blade element is a slot formed in the 
blade obliquely to the sol body axis, the Uade- 
engaging member being a member projecting 
generally radially dirough a longitudiiul slot 

35 m the tool body to aigage in die blade slot. 

11. A tool according to Qaim 7, wherein 
die blade is secured only to die actuating 
means, being so secured at the end of die blade 
remote from the second cutting means. 

40 12. A tool according to Qaim 11, wherein 
die blades and the slot in the tool body, are 
both arcuate, whereby said path of the blade 
widi respect to the tool body is arcuate, the 
said slot terminating at both its ends on die 

45 same side of die tool body. 

IJ. A tool according to Qaim 11, wherein 
the throu^ slot extends across die tool body 
obliquely to the tool body axis, whereby the 
second cutting means is at the side of the tool 

50 body opposite die end of die blade secured to 
the aauating means. 

14. A tool according to Qaim 13, wherein 
said dirough slot and said blade are both sub- 
stantially straight, whereby said path of the 

55 blade with respect to the tool body is sub- 
stantially straight 

15. A tool according to any one of danns 
to 14, wherein the second cutting means is in- 
tegral with the blade. 

60 16. A tool according to any one of Claims 
5 to 14, wherein the second cutting means com- 
prises a cutting bit secured to the blade. 

17. A tool according to any one of the pre- 
ceding claims, wherein the first cutting means 

65 is arranged on die tool body itself. 



18. A tool according to Qaim 17, wherein 
the first cutting means is integral wi^ die tool 
body. 

19. A tool according to Claim 17, wherein 

the fim cutting means comprises a drilling 70 
cutter tierminating at a point on the tool body 
axis. 

20. A tool according to Claim 2, wherein 
said first and second cutting means are 
arranged in a single catdng member adapted 75 
for drilling a cylindrical hole on die axis of 
rotation of the tod body when the cutdng 
member is orientated in a first angular position 
relative to the tool body, being the retracted 
position of the second cutting means, and for 80 
drilling a hole of progressivdy changing dia- 
meter when die angular orientation of the cut- 
ting member relative to the tool body is pro- 
gressively dianged between said first posidon 
and a second angular posidon being the fully- 85 
extended position of the second cutting means, 

the said cutting member being carried by said 
tool member, said tool member having an axis 
radially offset from the tool body axis and 
being mounted in die tool body for rotational 90 
movement about the said axis of the tool 
member, whereby to change said angular 
onentation. 

21. A tool according to Qaim 20, wherein 

the first cutting means comprises a leading 95 
cutting surface of the cutting member, the 
centre of said leading surface being radially 
offset from the axis St die tool member, and 
the second cutting means comprises a ftinher 
cutting surface of the cutting member, the 100 
axis of the tool member being offset radially 
from that of the tool body by the same amount 
as from said centre, so that in said first angular 
position said centre lies on the tool body axis 
and in said second angular position, being lOS 
180 degrees from said first position, said centre 
is displaced radially from the tod body axis 
by twice die said amount 

22. A tool according to Qaim 21, wherein 

the leading cutting surface is substantially V- 110 
shaped and comprises equal first and second 
primary cutting edges, joined at said centre in 
a leading point 

23. A mol according to Claim 22, wherein 

the cutting member has a first and a second US 
secondary cutting edge extending backwards 
from the radial extremities of the first and 
second primaiy cutting e4ges respectively, tiie 
first secondary cutting edge being gen^^ally 
parallel with the tool member axis and ^e 120 
second secondary cutting edge being inclined 
backwards towards said axis, the said leading 
point being radially offset from the tool body 
axis on the same side thereof as the second 
secondary cutting edge, and the second cut- 125 
ting means comprising at least the second 
secondary cutting edge. 

24. A tool according to Qaim 23, wherein 
the second secondary cutting edge is inclined 
with respect to die tool body axis by an an^e 130 
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corresponding to the angle of divergence of a 
conical hole zone bored thereby and defined 
by the rotational movement of the tool member 
with respect to the tool body by the actuating 
5 means in response to axial movement of the 
tool body. 

25. A tool according to ai^r one of Claims 
20 to 24, wherein said cutting member is 
generally planar. 
10 26. A tool according to any one of Claims 
20 to 25, wherein said cutting member is a 
separate member carried by said tool member. 

27. A tool according to any one of Claims 
20 ro 26, wherein said tool member is a 

15 removable drill bit, the tool being adapted for 
removal and replacement thereof. 

28. A tool according to any one of Qaims 
20 to 27, wherein the tool member extends 
rotatably and longitudinally of die tool body 

20 through the leading portion of die tool body 
by which it is laterally supported, there being 
at the end of the tool member, remote from the 
cutting means, a rotatable element mounted co- 
axially with and within the tool body, said 

25 rotatable element being arranged to be rotated 
with respea to the tool body by the aouadng 
means. 

29. A tool according to Qaims 27 and 28, 
wherein the said rotatable element is a drill 

30 bit holder having a bore, the ass of which is 
radially offset from, but parallel to, the ads of 
the drill bit holder and adapted to receive and 
hold the drill bit in predetermined angular 
orientation therewith. 

35 30. A tool according to Claim 29, wherein 
the tool body has a bore extending rearwardly 
of said drill bit holder, and a push rod movable 
in said bore and accessible throu^ at least one 
opening in die tod body such that force can 

W be applied axially to the push rod to drive it 
agamst the end of the drill bit held in said 
hdder, so as to dislodge the drill bit from Ae 
hdder. 

31* A tool according to any one of the pre- 
^5 cedmg daims, wherein the actuating means 
mdudes an actuating member movable axially 
m the tool body and biaring means for biasing 
tte actuating member towards a forward posi- 
tion on the body, the actuating member bdng 
50 operarively connected widi said tool member 
to effea said movement of the tool member 
with respect to the tool body in reroonse to 
reladve axial movement between saici actuat- 
ing member and tool body, the acniating mem- 
35 her being arranged to initiate said relative 
axial movement in response to the tool body 
reaching said predetermined axial position in 
a hole being drilled 

32. A tool according to Qaim 31, wherein 
w said actuating member comprises a sleeve or 

ring encircling a portion of die tool body. 

33. A tool according to Claim 32, wherein 
said actuating member carries a coaxial pres- 
sure ring rotatable rebtive thereto, said pres- 

65 sure ring beii^g so disposed with respect to the 
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tool body, that in operation it engages an ele- 
ment in which a said hole is bcins bored, 
whereby to prevent the actuating member ad- 
vancing with the tool body when the tool body 
reaches a said predetermined axial position. 70 

34. A tool according to CJaim 10 in com- 
bination with any one of Qaims 31 to 33, 
wherem die blade-engaging member is carried 
by the actuating member. 

^ 35. A tool according to Qaims 11 and 32 75 
m combination, wherein die actuating member 
has a slot di^ased obliquely to die tool body 
axis m a diametral plane, die appropriate end 
ot tne blade being secure to die actuating 
means by a slot-engaging member slidable 80 
along and widiin the slot in the acmating mem- 
ber, whereby relative axial movement between 
tte actuating member and tool body displaces 
the slot-engaging member radially so as to 
move the blade along its said patfi with xespect 85 
to the tool body, 

36. A tool according to Claim 32, in com- 
bmauon widi either Claim 28 or Qaim 29, 
wherem tiie said sleeve or ring has at least one 
mward radial projection, extending throudi a 90 
fim gmde comprising an elongate guide open- 
ing m the tool body and engaging in a second 
guide comprising a groove formed on die said 
rotatable dement, one of said guides being 
hehcal and the other parallel, widi respectto 95 
the tool body axis, whereby axial movement of 

the sleeve or ring on tiie tool body from said 
forward position diereof causes the said radial 
projection to rotate the rotatable element so 
as to rotate the tool body from said first 100 
anj^ position of the cutting means towards 
said second angular position thereof. 

37. A tool according to any one of the pre- 
ceding claims, wherein said leading portion of 
the tool body is generally-cylmdrical and of 
such diameter relative to the first cutting means 
f.^^^} sHdingly m a cylmdrical hole zone 
ariUed by the first catting means. 

38. A tool accordmg to Claim 37, wherein 
at least said leading portion of die tool body 
has external groove means adapted for the 
discharge of bored-out material therealong, 

39. A tool according to Qaim 32, wherein 
said sleeve or ring has openings for discharge 

of bored-out material dierethrough. 115 

40. A drilling tool constructed, arranged and 
adapted to operate substantiaUy as hereinbefore 
described witii reference to, and as illustrated 
m. Figures 3 to 5 of die accompanying draw- 
ings, for boring a hole of the kind hereinbefore 120 
specified in an element hi a single operation. 

41. A drilling tool constnicted, arranged 
and adapted to operate substantially as herein- 
before described witii reference to, and as illus- 
^^^.l"^'.^^e"''^s 6 to 10 (witfi or without die. 125 
modification of Figures 11 to 13) of die 
accompanying drawings, for boring a hole of 

the kind hereinbefore ^ecified in an element 
m a single operation. 

42. A drilling tool constructed, arranged 130 
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and adapted to operate substantially as herein- 
before described with rderence to, and as 
illustrated in. Figures 14 and 15 (with or 
without the modification of Figure 16 or ths 
5 modification of Figure 17) of tihe accompany- 
ing drawings, for boring a hole of the kind 
hereinbefore specified in an element in a single 
operation. 

43. A method of drilling in an element, in a 

10 single operation, a hole of the kind herein- 
before specified using a drilling tool according 
to any one of die preceding daimsj said method 
comprising ±e steps of introducing die tool to 
the element; with the tool in continuous rota- 

1 5 tion about the tool body axis and the tool mem- 
ber in its retracted position, drilling the cylin- 
drical first hole zone in the element by means 
of the first cutdng means until the tool body 
has readied a predetermined axial position 

20 with respect to the dement with a leading por- 
tion of the tool body laterally supponccl on 
said axis in said cylindrical first zone; and con- 
tinuing rotation of the tool so diat die actuating 
means diereafter progressivdy effects rota- 

25 donal movement of the said tool member with 
respect to the tool body from its retracted to its 
fuller-extended ^osidoz^ so that during said 
condnued rotation of the tool the second cut- 
ting means progiessively bores out the 

30 divergent second hole zone with die tool body 



laterally supported on said axis in the cylin- 
drical first zone, 

44. A method, substandally as hereinbefore 
described with reference to Figures 1 to 5 of 

die accompanying drawings, for drilling a hole 35 
of the kind hereinbefore specified in an dement 
in a single operadon using a tool according to 
Gaim 40. 

45. A method, substandally as herdnbefore 
described with reference to Figures 1, 2 and 40 
6 to 10 of the accompanying drawings, for 
drilling a hole of die kmd hereinbefore speci- 
fied in an dement in a single operadon, using 

a tool according to Claim 41. 

46. A mediod, substandally as hereinbefore 45 
described with reference to Figures 1, 2, 14 
and 15 of the accompanying drawings, for 
drilling a hole of the kmd herdnbefore q>eci- 
fied in an element in a single operadon> tising 

a tool according to Claim 42. 50 

47. An dement having a hole drilled therdn 
by a method according to any one of Qaims 
43 to 46. 

48. An dement according to Claim 47 
being a construcdonal dement 55 

SAUNDERS 8c DOLLEYMORE, 
Chartered Patent Agents, 
2a Main Avenue, Moor Park, 
NordiwQod, Middlesex HA6 2HJ 
For die Applicants. 
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